2/1/2001 LCW Main 240 lcw_main
SECTION 1. INITIALIZATION
The Optimate annunciator is set up to use V40614-V40617 (C300-C377).

C300-337 - Annunciator panel lamp on/off
C340-377 - Annunciator panel lamp flash

_FirstScan D
SP?
1 \ KO
ouT
VC300
ouT
VC320
ouT
VC340
ouT
VC360

V2004 - motor startup delay (before pressure can be checked)

_FirstScan D
SPO

2 | |

V2005,2006 - pressure switch input on/off count (L->H delay)

_FirstScan D
SP?

3 — | K25

V2007 - pressure switch input H->L delay

_FirstScan D
SP?
4 \ K50
ouT
V2007
V2010,2011 - motor start inhibit delay
_FirstScan D
SP?
5 \ K50
ouT
V2010
ouT
95RF start inh
TAO
LD
KO
ouT
V2011
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2/1/2001 LCW Main 240 lcw_main
REMOTE 1/O SETUP
Remote outputs appear at Y20-Y67
Y20-Y27 F2-08TRS relay card
Y30-Y37 F2-08TRS relay card
Y40-Y57 D2-16TD2-2 DC output card
Y60-67 F2-08TRS relay card
a. Write the configuration byte
_FirstScan D
SP(‘)
6 \ K87
ouT
V2000
LD
K1
LD
K1
LDA
0176
WT
V2000
b. Write V-output memory address to master
_FirstScan DA
SP(‘)
7 \ 040501
ouT
V2001
LD
K1
LD
K2
LDA
02
WT
V2001
c. Write number of outputs to master
_FirstScan D
SPO
8 1 K40
ouT
V2002
LD
K1
LD
K2
LDA
0126
WT
V2002
d. Write number of outputs on slave 1 to master
_FirstScan D
SPO
9 1 K40
ouT
V2003
LD
K1
LD
K2
LDA
06
WT
V2003
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10

11

12

13

14

15

SECTION 2. INPUT CONDITIONING
A. Input signal inversions

Invert X-signals to C-intermediates as needed

Cavity tank low switch

240 lcw_main
e. Write setup complete
FirstScan
— LD
SPO
} Kcl
ouT
V2000
LD
K1
LD
K1
LDA
0177
WT
V2000

R07 MCC RUN LOW
contact (no)
RSO7RL

X55‘

C. Apply delay and hysteresis to the eight pressure switch inputs.

All eight pressure switch inputs are handled identically. The pressure switch is closed
for normal operation. It opens when the pressure drops below nominal, indicating a
fault.

RO1 Pressure Switch Filtering

Count up at a 100ms rate if the pressure switch is closed. Disable upcounting at 50.
Count down at 100msttick if the pressure switch is open. Countdown is disabled at 0.
Activate the output when the count is above 25.

RO1 pressure switch

C-LO1LLB cav_tank_low
X34 C5
‘ out )
RF tank low switch
R-LO1LLB RF_tank_low
X31 Cc7
F our )
B. Make a composite RUN status for the dual speed MCC on pond 1B.
R07 MCC RUN HIGH
contact (no)
R-SO7RH Pond_1B_run
X45 Cc4a7
T our )
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ubc

_100MilliSeconds R-PO1PS

SP5 X20 CTAO V2007

RO1_press._fault
Lt =+ L < f
RO1 pressure switch

_100MilliSeconds R-PO1PS

SP5 X20 V2005

Lt [

<

1
When the counter output turns on, fire a one-shot to kick the count to 50. The pressure switch
must now be open for 25 ticks before the counter output will turn off.
RO1_press._fault

CTO Cc10

|} PD
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When the counter output turns off, reset the count to zero. The pressure switch must now be
closed for 25 ticks before the output can turn on.
RO1_press._fault
CTO C11
= PD
C10
RO02 Pressure Switch Filtering
RO2 pressure switch uDC
_100MilliSeconds R-P02PS
SP5 X21 CTA2 V2007
R02_press._fault
Lt =+ L < i cT2
RO2 pressure switch
_100MilliSeconds R-P02PS
SP5 x21 V2005
[ |
-
1
R02_press._fault
CT2 C12
i o)
R02_press._fault
CT2 C13
\ PD )
C12
[
RO3 Pressure Switch Filtering
RO3 pressure switch uDC
_100MilliSeconds R-PO3PS
SP5 X22 CTA4 V2007
RO3_press._fault
Lt =+ L < f
RO3 pressure switch
_100MilliSeconds R-PO3PS
SP5 X22 V2005
Lt [
&
1
RO03_press._fault
CT4 C14
i o)
RO03_press._fault
CT4 C15
- PD )
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C14
25— |
R04 Pressure Switch Filtering
RO04 pressure switch uDC
_100MilliSeconds R-P04PS
SP5 X23 CTA6 V2007
R04_press._fault
26 [ = | < |
RO04 pressure switch
_100MilliSeconds R-P04PS
SP5 X23 V2005
[ [
-
1
R04_press._fault
CT6 C16
27 [ PD )
R04_press._fault
CT6 C17
28 +4F PO )
C16
29 |
RO06 Pressure Switch Filtering (High Speed)
RO6 pressure switch uDC
_100MilliSeconds R-PO6PS
SP5 X24 CTA10 V2007
RO6_press._fault
30 Lt =+ [ < f CT10
RO6 pressure switch
_100MilliSeconds R-PO6PS
SP5 x24 V2005
Lt [
&
1
RO6_press._fault
CT10 C20
31 I PD )
RO6_press._fault
CT10 c21
32 |+ PD )
C20
38— |
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RO7 Pressure Switch Filtering (Low Speed)
RO7 pressure switch uDC
_100MilliSeconds R-PO7PS
SP5 X25 CTA12 V2007
RO7_press._fault
[ =t 1 1 cT12
RO7 pressure switch
_100MilliSeconds R-PO7PS
‘SPS‘ ‘)(25‘ V2005
[ [
oz
1o
RO7_press._fault
CT12 Cc22
& Po )
RO7_press._fault
CT12 Cc23
= PD )
C22‘
f
C02 Pressure Switch Filtering
CO02 pressure switch uDC
_100MilliSeconds C-PO2PS
SP5 X26 CTAl4 V2007
C02_press._fault
Lt =+ L < f cT14
CO02 pressure switch
_100MilliSeconds C-PO2PS
SP5 X26 V2005
Lt [
&
1
C02_press._fault
CT14 C24
i o)
C02_press._fault
CT14 Cc25
[ PD )
C24
[
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CO03 Pressure Switch Filtering
CO03 pressure switch uDC
_100MilliSeconds C-PO3PS
SP5 X27 CTA16 V2007
CO03_press._fault
42 [ =t [ < CT16
CO03 pressure switch
_100MilliSeconds C-PO3PS
‘SP? ‘X27‘ V2005
[ [
e
1o
C03_press._fault
CT16 C26
43 [ PD )
C03_press._fault
CT16 c27
a4 J+ PD )
C26
45 }
SECTION 3. POND PUMP CONTROL
This section implements the pond pump control state machine. R06 is pond pump 1A and
RO7 is pump 1B. Only one pump may run at a time. The manually-started pump is considered
primary and the stand-by pump is secondary. Both pumps are idle at start-up.
The primary pump runs until it is turned off from the front panel or a fault occurs. For either a
pond pressure fault or a motor overtemp fault, the primary pump is shut down and the
shutdown is sent to FIRUS, the annunciator, and ACNET. The secondary pump is then
started.
The secondary pump runs until it is turned off from the front panel or a fault occurs. For either
a pressure or overtemp fault, the shutdown is sent to FIRUS, ACNET, and the annunciator.
No attempt is made to restart the primary. Both pumps will remain off until an operator
manually selects and starts a pond motor.
The pond pumps are NOT interlocked to the sump level signal.
ISG
pond_idle
S0
Only one pond pump may run at a time
95 degree R06 run pshbtn pond 1A overtemp 95 degree RO7 run pshbtn
R-S06PBN Pond_1B_run R-S060T R-S07PBN pond1A_init
X4 Cc47 X30 X5 S43
47 Lt =+ =+ =+ P )
R06 MCC RUN contact
95 degree RO7 run pshbtn (nc) pond 1B overtemp 95 degree R06 run pshbtn
R-S07PBN R-S06RS R-S070T R-S06PBN pond1B_init
X5 X44 X54 X4 S6
48 Lt Lt =4 =+ S
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STOP buttons while in the idle state clears the shutdown alarms and the pond DPS alarm.

95 degree R06 stop pshbtn FIRUS-U
R-S06PBF R06_shutdown
X14 Y24
49 [ RST )

R06_annunciator

€300
H——— RsT )

pond_dps_fault

c4
L— RsT )

95 degree R0O7 stop pshbtn FIRUS-T
R-S07PBF R0O7_shutdown
X15 Y25
50 | RST )

RO7_annunciator

c3o1
——— RsT )

pond_dps_fault

c4
L—{ RsT )

SG

pond1A_init
S43

Clear pond fault indicators

FIRUS-U
R06_shutdown
Y24
52 RST

FIRUS-T
R0O7_shutdown
Y25

—— RsT )

R06_annunciator

€300
—— RsT )

RO7_annunciator

c301
—— RsT )

pond_dps_fault
C4
—— RsT )
pond1A_ON_dly

S1

— amP )

pond1A_tripped

c45
—— RsT )

pond1B_tripped
C46

L—{ RsT )

Wait 10 secs for the 1A motor to come up to speed and for the pond pressure (RO6DPS) to
stabilize.

SG

pond1A_ON_dly
S1
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240

TMR

STOP is always monitored

95 degree R06 stop pshbtn
R-S06PBF
fhalt

T3

V2004
RO06 pond pri run relay
R-SO6RR
Y14

L—— our )

pond_idle
SO

—

Proceed to run after delay.

T3

IMP )

pond1A_run
S5

SG

pond1B_init
S6

58

Clear pond fault indicators

IMP )

FIRUS-T
R0O7_shutdown
Y25

Wait 10 secs for the 1B motor to come up to speed and for the RO7 pressure to stabilize.

SG

pond1B_ON_dly
S2
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RST
FIRUS-U

R06_shutdown
Y24

—— RsT )

RO7_annunciator

—— RsT )
00
—— RsT )

— amP )

pond_dps_fault

c4
—— RsT )

pond1A_tripped

c45
—— RsT )

pond1B_tripped
C46

L—{ RsT )

lcw_main
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TMR
60 T2
L v004 |
RO7 pond sec run relay
R-SO7RR
Y15
——— out )
Always monitor the STOP switch
95 degree R0O7 stop pshbtn
R-S07PBF pond_idle
X15 SO0
61 [} IMP )
pond1B_run
T2 S3
62 — | IMP )
Pond 1B running
SG
pond1B_run
S3
RO7 pond sec run relay
R-SO7RR
Y15
64 out )
Shutdown if overtemp or pressure fault. If the run contact is open, the MCC has shut
the motor down. If pressure fault, set DPS latch.
If 1B high speed is selected, monitor the R06 pressure switch. If 1B low speed, monitor
the RO7 pressure switch. (Note: The R06 and RO7 DPSs are mounted on the same
header)
Pond 1B high speed
select
RO6_press._fault R-SO7HL pond1B_fault
CT10 X56 S4
65 Il I P )
Pond 1B high speed
select
RO7_press._fault R-SO7HL pond_dps_fault
CT12 X56 C4
i : L——{ sET )
pond 1B overtemp
R-S070T pond1B_fault
X54 S4
66 [ IMP )
R07 MCC RUN HIGH Pond 1B high speed
contact (no) select
R-SO7RH R-SO7HL
X45 X56
Lt =+
R0O7 MCC RUN LOW Pond 1B high speed
contact (no) select
RSO7RL R-SO7HL
X55 X56
Lt Lt
Always monitor the STOP switch
95 degree R0O7 stop pshbtn
R-S07PBF pond_idle
X15 SO0
67 [ IMP )
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Handle pond secondary faults
SG
pond1B_fault
S4
Light up alarms for pond 1B
FIRUS-T
R0O7_shutdown
Y25
69 SET )
RO7_annunciator
C301
oA sET )
pond1B_tripped
C46
L——( seT )
If pond1A has already tripped off, go to pond idle. Else, start pond 1A.
pond1A_tripped pond1A_ON_dly
C45 S1
70 +4F MP )
pond1A_tripped pond_idle
C45 SO0
71 [ IMP )
Pond 1A running
SG
pond1A_run
S5
RO06 pond pri run relay
R-SO6RR
Y14
73 out )
Shut down if overtemp or pressure fault. If the run contact is open, the MCC has shut the
motor down. If pressure fault, set the DPS latch.
RO6_press._fault pond1A_fault
CT10 S7
74 I IMP )
pond_dps_fault
C4
L seT )
R06 MCC RUN contact
(nc)
R-S06RS pond1A_fault
X44
75 [ IMP )
pond 1A overtemp
R-S060T
=
1
Always monitor the STOP switch
95 degree RO6 stop pshbtn
R-S06PBF pond_idle
X14 SO0
76 [ IMP )
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Handle pond1A fault

SG
pond1A_fault
S7
Light up alarms for pond1A
FIRUS-U
R06_shutdown
Y24
78 SET )
R06_annunciator
C300
oA sET )
pond1A_tripped
C45
L——( seT )
If 1B has already tripped off, go to pond idle. Else, start 1B.
pond1B_tripped pond1B_ON_dly
C46 S2
79 e wp )
pond1B_tripped pond_idle
C46 S0
80 [ IMP )
SECTION 4. CAVITY PUMP CONTROL
This state machine controls the Cavity pumps. Only one pump may run at a time. Each pump
is interlocked to its pressure switch. Both pumps are interlocked to the Cavity expansion tank
level. Neither Cavity pump may be automatically started.
ISG
cav_idle
S10
Only one pump can run at a time
C02 MCC RUN contact C03 MCC RUN contact
Cavity CO2 run pshbtn  Cavity C03 run pshbtn (nc) (nc)
C-S02PBN C-S03PBN cav_tank_low C-S02RS C-S03RS C02_ON_dly
X6 X7 C5 X46 X47 S11
82 Lt =+ =+ [ Lt IMP
C03 MCC RUN contact C02 MCC RUN contact
Cavity CO3 run pshbtn  Cavity C02 run pshbtn (nc) (nc)
C-S03PBN C-S02PBN cav_tank_low C-S03RS C-S02RS CO03_ON_dly
X7 X6 C5 X47 X46 S12
83 Lt =+ =+ [ Lt IMP
STOP buttons while in idle will reset the shutdown alarms.
Cavity C02 stop pshbtn FIRUS-T
C-S02PBF C02_shutdown
X16 Y26
84 [ RST )
C02_annunciator
C306
L—{ RsT )
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Cavity CO3 stop pshbtn FIRUS-T
C-S03PBF C03_shutdown
X17 Y27
85 [ RST )

C03_annunciator

C307
b RsT )

C02 10sec startup delay

SG

C02_ON_dly
S11

Clear Cavity shutdown indicators

C02_annunciator
C306
87 RST )

C03_annunciator

c307
H——— RsT )

FIRUS-T
C02_shutdown
Y26

—— RsT )

FIRUS-T
C03_shutdown
Y27

——— RsT )

TMR
M T4

V2004
Cavity C02 run relay

C-S02RR
Y16

L——( our )

Always monitor the STOP switch

Cavity C02 stop pshbtn
C-S02PBF cav_idle
X16 S10
88 [ IMP )

Go to run after 10 sec if expansion tank level is ok.

cav_tank_low C02_run
T4 C5 S13

89 — | — IJMP

cav_tank_low C02_fault
C5 S15
90 | IMP )

CO02_run
S13

Cavity C02 run relay
C-S02RR
Y16
92 ouT
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Always monitor the STOP pushbutton.

Cavity C02 stop pshbtn

C-S02PBF cav_idle
X16 S10
93 {1 IMP )

Shut down CO02 if tank low or pressure fault. If the run contact is open, the MCC has stopped

the motor.
cav_tank_low C02_fault
C5 S15
94 | IMP )

C02_press._fault
G
1

C02 MCC RUN contact
(nc)
C-S02RS
X46

Handle C02 fault

SG

C02_fault
S15

FIRUS-T
C02_shutdown
Y26
% SET )

C02_annunciator

C306
— seT )

cav_idle
S10

L amP )

CO03 10sec startup delay

SG

C03_ON_dly
S12

Clear Cavity shutdown indicators

C02_annunciator
C306
98 RST )

C03_annunciator

c307
—— RsT )

FIRUS-T
C02_shutdown
Y26

—— RsT )

FIRUS-T
C03_shutdown
Y27

—— RsT )

TMR
[ T5

V2004
Cavity CO3 run relay

C-SO03RR
Y17

L—( our )
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Always monitor the STOP switch
Cavity CO3 stop pshbtn
C-S03PBF cav_idle
X17 S10
99 {1 IMP )
Go to run after 10 sec if expansion tank level is ok.
cav_tank_low C03_run
T5 C5 S14
100 | 4F e )
cav_tank_low C03_fault
C5 S16
101 |} IMP
SG
CO03_run
S14
Cavity CO3 run relay
C-SO03RR
Y17
103 out )
Always monitor the STOP pushbutton.
Cavity CO3 stop pshbtn
C-S03PBF cav_idle
X17 S10
104 |} IMP
Shut down CO3 if tank low or pressure fault. If the run contact is open, the MCC has stopped
the motor.
cav_tank_low C03_fault
C5 S16
105 |} IMP
C03_press._fault
CT16
Lt
C03 MCC RUN contact
(nc)
C-S03RS
X47
1
Handle C03 fault
SG
C03_fault
S16
FIRUS-T
C03_shutdown
Y27
107 SET
C03_annunciator
C307
— seT )
cav_idle
S10
L amP )
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SECTION 5. RF-95 degree Pump Control
Each RF pump is controlled by a separate state machine. No more than two of the four
pumps may be running at any time. After a pump is started, there is a 5 second period during
which no further pumps may be started. Any pump may be stopped at any time.
Each pump is interlocked to its corresponding pressure sensor. There is a 10 second delay
from the time that a pump is started until the pressure sensor is checked. All pumps are
interlocked to the RF expansion tank level.
A shutdown alarm for any pump can be cleared either by restarting the pump or by pushing
the STOP button when the pump is off.
TO is the 5 second motor-start inhibit timer.
ISG
RF_start_inh
S17
TO
TMRA
100 £ 0
RO1 one-shot
c31 V2010
}
RO02 one-shot
C33
RO3 one-shot
C35
RO04 one-shot
C37
4{ }7
95RF start inh 95RF start inh start_inh_flag
TAO V2010 TAO KO
110 f < | 1 1 out )
ISG
RF1_idle
S20
95 degree RO1 run pshbtn 95 degree R0O2 run pshbtn 95 degree RO3 run pshbtn 95 degree R04 run pshbtn
R-S01PBN R-S02PBN R-S03PBN R-S04PBN
X0 X1 X2 X3 C30
112 Lt =+ =4 =+ our )
Only one other pump may be running to allow this pump to start.
R02 MCC run contact  R03 MCC run contact R04 MCC run contact
R-S02RS R-SO3RS R-S04RS
X41 X42 X43 ca1
113 1 =+ =+ our )
RO1 MCC run contact
RF_tank_low start_inh_flag R-S01RS RF1_on_dly
Cc41 c7 C6 C30 X40 S21
114 ‘ —+ =+ Lt Lt IMP
RO1 one-shot
C31
— Pp )
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STOP button while in idle resets the shutdown alarm.
95 degree RO1 stop
pshbtn
R-S01PBF RO1_shutdown
X10 Y20
115 {1 RST )
RO1_annunciator
C302
L— RsT )
SG
RF1_on_dly
S21
Clear shutdown alarm, start the motor, and wait 10 sec. for pressure to stabilize.
TMR
117 T6
V2004
R-SO1RR
Y10
—— our )
RO1_running
Co
—— our )
RO1_shutdown
Y20
——— RsT )
RO1_annunciator
C302
L—{ RsT )
Go to run if expansion tank is ok.
RF_tank_low RF1_run
T6 c7 S22
118 — | —+ IMP
Else, shut down and signal fault.
RF_tank_low RF1_fault
c7 S23
119 | IMP )
Always monitor the STOP switch.
95 degree RO1 stop
pshbtn
R-SO01PBF RF1_idle
X10 S20
120 [ IMP )
SG
RF1_fault
S23
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RO1_shutdown
Y20
122 SET )
RO1_annunciator
C302
H——— sET )
RF1_idle
S20
L——( amP )
SG
RF1_run
S22
RO1 motor on.
R-SO1RR
Y10
124 ouT )
RO1_running
Co
L——( our )
Always monitor the stop switch.
95 degree RO1 stop
pshbtn
R-SO01PBF RF1_idle
X10 S20
125 [ IMP )
Shut down if pressure fault, tank low, or if the MCC has stopped it.
RF_tank_low RF1_fault
c7 S23
126 | IMP )
RO1_press._fault
CTO
Lt
R0O1 MCC run contact
R-SO1RS
.
1
ISG
RF2_idle
S24
95 degree R02 run pshbtn 95 degree RO1 run pshbtn 95 degree RO3 run pshbtn 95 degree R04 run pshbtn
R-S02PBN R-SO01PBN R-SO3PBN R-S04PBN
X1 X0 X3 C32
128 [ = 1 out
Only one pump may be running to allow this one to start.
R0O1 MCC run contact ~ R03 MCC run contact R04 MCC run contact
R-SO1RS R-SO3RS R-S04RS
X40 X42 X43 C42
129 = = | out
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R02 MCC run contact
RF_tank_low start_inh_flag R-S02RS RF2_on_dly
Cc42 c7 C6 C32 X41 S25
130 ———F= = = [ [ IMP )
RO02 one-shot
C33
— pp )
STOP button while in idle resets the shutdown alarm.
95 degree R02 stop pshbtn
R-S02PBF R02_shutdown
X11 Y21
131 | RST )
R02_annunciator
C303
L——( RsT )
SG
RF2_on_dly
S25
Clear shutdown alarm, start the motor, and wait 10 sec. for pressure to stabilize.
TMR
133 T7
V2004
R-S02RR
Y11
—— our )
R02_running
C1
—— our )
R02_shutdown
Y21
—— RsT )
R02_annunciator
C303
L—{ RsT )
Go to run if expansion tank is ok.
RF_tank_low RF2_run
T7 c7 S26
134 — | 4 IMP )
Else, shut down and signal fault.
RF_tank_low RF2_fault
c7 S27
135 | IMP )
Always monitor the STOP switch.
95 degree R02 stop pshbtn
R-S02PBF RF2_idle
X11 S24
136 | IMP
SG
RF2_fault
S27
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R02_shutdown
Y21
138 SET )
R02_annunciator
C303
oA sET )
RF2_idle
S24
— avP )
SG
RF2_run
S26
RO1 motor on.
R-SO02RR
Y11
140 out )
R02_running
C1
L—( our )
Always monitor the stop switch.
95 degree R02 stop pshbtn
R-S02PBF RF2_idle
X11 S24
141 [ ] IMP )
Shut down if pressure fault, tank low, or if the MCC has stopped it.
RF_tank_low RF2_fault
c7 S27
142 | IMP )
R02_press._fault
CT2
Lt
R02 MCC run contact
R-SO02RS
‘X4l
1
ISG
RF3_idle
S30
95 degree RO3 run pshbtn 95 degree RO1 run pshbtn 95 degree RO2 run pshbtn 95 degree R04 run pshbtn
R-SO3PBN R-SO01PBN R-S02PBN R-S04PBN
X2 X0 X1 X3 C34
144 Lt =+ 1 1 out
Only one pump may be running to allow this one to start.
R0O1 MCC run contact  R02 MCC run contact R04 MCC run contact
R-SO1RS R-SO02RS R-S04RS
X40 X41 X43 C43
145 =+ =+ | out
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R03 MCC run contact
RF_tank_low start_inh_flag R-SO3RS RF3_on_dly
C43 c7 C6 C34 X42 S31
146 ———F= = = [ [ IMP )
RO3 one-shot
C35
— pp )
STOP button while in idle resets the shutdown alarm.
95 degree R03 stop pshbtn
R-SO03PBF R03_shutdown
X12 Y22
147 | RST )
R03_annunciator
C304
L——( RsT )
SG
RF3_on_dly
S31
Clear shutdown alarm, start the motor, and wait 10 sec. for pressure to stabilize.
TMR
149 T10
V2004
R-SO3RR
Y12
—— our )
RO3_running
Cc2
— our )
R03_shutdown
Y22
—— RsT )
R03_annunciator
C304
L—{ RsT )
Go to run if expansion tank is ok.
RF_tank_low RF3_run
T10 c7 S32
150 — | 4 IMP )
Else, shut down and signal fault.
RF_tank_low RF3_fault
c7 S33
151 | IMP )
Always monitor the STOP switch.
95 degree R03 stop pshbtn
R-SO3PBF RF3_idle
X12 S30
152 |} IMP
SG
RF3_fault
S33
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R03_shutdown

Y22
154 SET )
R03_annunciator
C304
oA sET )
RF3_idle
S30
— amP )
SG
RF3_run
S32
RO1 motor on.
R-SO3RR
Y12
156 out )
RO3_running
c2
L—— our )
Always monitor the stop switch.
95 degree R03 stop pshbtn
R-SO3PBF RF3_idle
X12 S30
157 [ IMP )
Shut down if pressure fault, tank low, or if the MCC has stopped it.
RF_tank_low RF3_fault
c7 S33
158 | IMP )
RO3_press._fault
CT4
Lt
R03 MCC run contact
R-SO3RS
.
1
ISG
RF4_idle
S34
95 degree R04 run pshbtn 95 degree RO1 run pshbtn 95 degree RO2 run pshbtn 95 degree R03 run pshbtn
R-S04PBN R-SO01PBN R-S02PBN R-SO3PBN
X3 X0 X1 X2 C36
160 Lt =+ =4 =+ our )
Only one pump may be running to allow this one to start.
R0O1 MCC run contact  R02 MCC run contact R03 MCC run contact
R-SO1RS R-SO02RS R-SO3RS
X40 X41 X42 C44
161 =+ =+ =+ our )
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R04 MCC run contact
RF_tank_low start_inh_flag R-S04RS RF4_on_dly
C44 c7 C6 C36 X43 S35
162 ——F = = [ [ IMP )
RO04 one-shot
C37
—( 0o )
STOP button while in idle resets the shutdown alarm.
95 degree R04 stop pshbtn
R-S04PBF R04_shutdown
X13 Y23
163 | RST )
R04_annunciator
C305
L——( RsT )
SG
RF4_on_dly
S35
Clear shutdown alarm, start the motor, and wait 10 sec. for pressure to stabilize.
TMR
165 T11
V2004
R-SO4RR
Y13
—— our )
RO4_running
Cc3
—— our )
R04_shutdown
Y23
—— RsT )
R04_annunciator
C305
L—{ RsT )
Go to run if expansion tank is ok.
RF_tank_low RF4_run
T11 c7 S36
166 — | 4 IMP )
Else, shut down and signal fault.
RF_tank_low RF4_fault
c7 S37
167 | IMP )
Always monitor the STOP switch.
95 degree R04 stop pshbtn
R-S04PBF RF4_idle
X13 S34
168 | IMP
SG
RF4_fault
S37
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R04_shutdown
Y23
170 SET )
R04_annunciator
C305
oA sET )
RF4_idle
S34
— amP )
SG
RF4_run
S36
RO1 motor on.
R-SO4RR
Y13
172 out )
RO4_running
Cc3
L—( our )
Always monitor the stop switch.
95 degree R04 stop pshbtn
R-S04PBF RF4_idle
X13 S34
173 [ IMP )
Shut down if pressure fault, tank low, or if the MCC has stopped it.
RF_tank_low RF4_fault
c7 S37
174 | IMP )
R04_press._fault
CT6
Lt
R04 MCC run contact
R-S04RS
.
1
ISG
Separates section 6 from
all else.
Dummy1
S40
SECTION 6. STATUS UPDATE
Status from various field devices and PLC bits are copied to FIRUS, ACNET, and the
local annunciator panel.
Pond 1B High Speed Selected to annunciator panel
Pond 1B high speed
select
R-SO7HL
X56 C327
{1 ouT )

176
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Local MOTOR RUNNING indicator lamps

R0O1 MCC run contact

R-SO1RS
X40 Y53
177 L+ out )

R02 MCC run contact

R-SO2RS
X41 Y54
178 | out )

R03 MCC run contact

R-SO3RS
X42 Y55
179 | out )

R04 MCC run contact

R-S04RS
X43 Y56
180 L+ ouT )

R06 MCC RUN contact

(nc)
R-SO6RS
X44 Y57
181 L+ out )
Pond_1B_run
ca7 Y35
182 [ out )

C02 MCC RUN contact

(nc)
C-S02RS
X46 Y36
183 L+ out )

C03 MCC RUN contact

(nc)
C-S03RS
X47 Y37
184 L+ out )
Conductivity monitors to Watchdog Outputs
RF conductivity alm To watchdog
YO
185 L+ out )
To annunciator
C310
—— our )
FIRUS-T
Y2
L—( our )
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186

187

188

189

190

191

192

Cavity conductivity alm
X51

240 lcw_main

To watchdog
Y1
ouT )

Air pressure monitor

Air pressure low

To annunciator
C314

——— out )

FIRUS-T
Y3

——— out )

To annunciator
C322
ouT

Pond Pressure Fault

pond_dps_fault
Cc4

FIRUS-U
Y34

——/ our )

To Sixtrak
Y51

L—— out )

To annunciator

C326

Pond motor overtemps

pond 1A overtemp
R-S060T

X39

out )
FIRUS-T
Y4

—— our )

To Sixtrak
Y50

L——( our )

FIRUS

Y61
out )

pond 1B overtemp
R-S070T

XSA%

Annunciator
C324

L——{ our

FIRUS

Y62

MCC Annunciator alarm

MCC Annunciator

=

out )

Annunciator
C325

L——{ our

To annunciator
C321

Sixtrak Status

The Sixtrak receives run status from each pump that is forwarded to ACNET. (FIRUS
receives pump shutdown indications.)

R06 MCC RUN contact
(nc)
R-SO06RS

.

out )
FIRUS-U
Y7

—— our )

To Sixtrak
Y52

L——( our )

To Sixtrak

Y44
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To Sixtrak
Pond_1B_run
Cc47 Y45
193 |+ ouT )
RO1 MCC run contact To Sixtrak
R-SO1RS
X40 Y40
194 {1 ouT )
R02 MCC run contact To Sixtrak
R-S02RS
X41 Y41
195 | ouT
R03 MCC run contact To Sixtrak
R-SO3RS
X42 Y42
196 [ out )
R04 MCC run contact To Sixtrak
R-SO04RS
X43 Y43
197 [ out )
C02 MCC RUN contact
(nc) To Sixtrak
C-S02RS
X46 Y46
198 [ out )
C03 MCC RUN contact
(nc) To Sixtrak
C-S03RS
X47 Y47
199 [ out )

Tank level alarms

To annunciator

RF_tank_low
c7 C313
200 | ouT

FIRUS-T
Y5

L—( our )

RF tank high To annunciator
R-LO1IHL
X32 C311
201 — | ouT

FIRUS-U
Y30

L—( our )

RF tank low, but not so
low To annunciator

R-LOILLA
X33 C312

202 L+ ouT )

FIRUS-U
Y31

L—( our )
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To annunciator
cav_tank_low
C5 C317
203 || ouT

FIRUS-T

e JL?T)

Cavity tank high To annunciator
C-LO1HL
X35 C315
204 | ouT

FIRUS-U
Y32

L——( our )

Cavity tank low, but not

so low To annunciator
C-LO1LLA
X36 C316
205 | ouT )
FIRUS-U
Y33
L—( our )

SECTION 7. PLC DIAGNOSTICS

The PLC diagnostics error is overloaded onto the inhibit timer indicator. If no RF motor
is starting up, and if the INH lamp is flashing, then there is a PLC fault.

_ CriticalError inh_timer_flsh
SP40 C363
206 | ouT )
_MemoryError plc_err
SP44 C50
il L——( our )
_ SyntaxError

.
[

_WatchdogTimeout
S‘P5‘1
1

_LogicError
o8
1

start_inh_flag inh_timer
C6 C323
207 | ouT

plc_err

cs0
[

ISG

TOT_reset_H
S41
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T™MR
209 T12
K10
TOT_trigger
N
L out )
TOT _reset_L
T12 S42
210 — | IMP )
SG
TOT _reset_L
S42
T™MR
212 T13
K290
TOT_reset_H
T13 sa1
213 — | IJMP
214 END )
215 NOP )
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